Condensation of 1,2-phenylenediamine with a variety of indole based aldehydes, prepared from the corresponding acid chloride in presence of HSnBu3, furnishes (1H-indol-3-yl)quinoxalines. In addition, 1,2-phenylenediamines substituted with a strong electron-withdrawing group at the para position, provides 6-substituted (1H-indol-3-yl)quinoxalines. Several biologically important quinoxalines were prepared in the same way. The yields are good to excellent in all cases. However, 1,2-phenylenediamine substituted with the weakly electron-donating methyl group, gives an inseparable mixture of 6-methyl and 7-methyl isomers of (1H-indol-3-yl)quinoxaline. All the compounds were characterized by 1 H NMR, 13 C NMR and IR spectroscopy.
Introduction
Numerous quinoxaline derivatives have important biological activity such as antibacterial, antifungal, anticancer, antidepressant and anti-inflammatory agents. [1] [2] [3] Several groups have reported on the biological effects of "plated-derived-growth-factor" (PDGF) tyrosin kinase blockers from the indole-containing blockers, 4 quinoxaline blockers. 5, 6 In addition, some piperazinylquinoxalines behave as 5-HT3 receptor antagonists. 7a The quinoxaline antibiotics of octadepsipeptide type, e.g., echinomycin (Figure 1 ), show activity against gram-positive bacteria and certain animal tumors and also are potent inhibitors of RNA synthesis.
7b Some of the marine sponge bis(indole) alkaloids of the topsentin class ( Figure 1 ) have received considerable attention because of their potent biological properties such as antitumor, antiviral, and anti-inflammatory activities.
7c Consequently, we decided to synthesize some indole based quinoxaline derivatives with the aim of investigating their antimicrobial and neuroprotecting properties. In this present study we report the synthesis of several indole based quinoxalines. The workup procedure is simple. The crude reaction mixture was allowed to cool at room temperature. In some reactions, the crude product precipitated from solution and was collected by filtration and washed several times with dichloromethane/hexane mixture (60:40, v/v) and give the pure product after recrystallization from ethanol. In those reactions in which the product did not precipitate from solution, the excess solvent (ethanol) was removed in vacuum and the solid product obtained was triturated with dichloromethane/hexane mixture and give the pure product after recrystallization from ethanol.
Further evaluation of the data in Table 2 reveal that condensation of symmetrically substituted 1,2-phenylenediamine 3a-c with a variety of indole based aldehydes, prepared from the corresponding acid chloride 2a-f in presence of HSnBu3, furnishes (1H-indol-3-yl)quinoxalines 4a, 4h, 4i, and 4k, and 6,7-disubstituted 1H-indol-3-yl)quinoxalines 4b-g, 4j, 4l and 4m respectively. In addition, 1,2-phenylenediamines substituted with the strong electron-withdrawing group (EWG) carbethoxy, nitro, or cyano at the para position 3d-f, provides the corresponding 6-substituted-2-(1H-indol-3-yl)quinoxalines 4n-p. Direct electronic delocalization occurs between the 4-EWG substituent and 1-amino group. This decreases the basicity and hence nucleophilicity of the 1-amine, thus it is the 2-amino group that is the active nucleophile in these reactions.
However, the difference in nucleophilicity of the two amino groups in 1,2-phenylenediamine substituted with the weakly electron-donating methyl group 3g is not so large which results in the production of an inseparable mixture of the 6-methyl-6 and 7-methyl isomers 5 of (1H-indol-3-yl)quinoxaline (see Scheme 2) . The 1 H NMR shows two different peaks at δ 11. 53 ppm, δ 11.51 ppm for two NH protons and at δ 9.16 ppm, δ 9.13 ppm for two N=CH protons.  ARKAT USA, Inc. Finally, a possible mechanism for the synthesis of quinoxaline is shown in Scheme 3.
Scheme 3.
Mechanism for the formation of quinoxaline.
As shown, the aldehydes and diamines react to give a Schiff base that undergoes successive intramolecular cyclisation and dehydration to give 4a.
Conclusions
In summary we have successfully developed an easy access to novel series of indole based biologically important quinoxalines. This method is more efficient than previously reported. 12 We are currently investigating the synthesis of a number of other quinoxaline-based drug molecules by this method and work is in progress for the detail biological activity (antibacterial, antifungal, anticancer and neuroprotective kinase inhibitor activity) of these important compounds. Results in these areas will be presented in due course.
Experimental Section
General. The 1 H and 13 C NMR spectra were recorded on 500 MHz Jeol multinuclear NMR spectrometer; chemical shifts were referenced to tetramethylsilane (TMS) as internal standard. Infrared (IR) spectra were obtained on a Varian 3100 Fourier transform (FT) IR Spectrometer. Melting points were taken on a Meltemp apparatus. All chemicals and reagents were purchased from commercial sources. Mass spectra was obtained from Washington University, St. Louis.
General procedure for the synthesis of acid chlorides (2a-f)
To a solution of appropriate indole (1 equiv) in anhydrous diethyl ether (120 mL) at 0 o C, oxalyl chloride (1.3 equiv.) was added drop wise over 30 min. The reaction mixture was stirred at 0 o C for 3 h, then allowed to warm at room temperature and stirred for 1 h. The resulting solid products were collected by filtration, washed with cold anhydrous diethyl ether (100 mL) and dried under vacuum to yield 2a-f. All the compounds were well characterized with 1 H NMR, 13 C NMR and IR. C for 30 min, warmed to room temperature and then stirred for an additional 15 h. Hexane (100 mL) was added and the resulting solid was collected by filtration, washed with copious amounts of hexane, then dried under vacuum to give ketoaldehyde (60% yield) which was immediately subjected to the next step without further purification.
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General procedure for the synthesis of quinoxalines using preparation of (4a) as typical example To a solution of keto aldehyde obtained from 2a (0.4 g, 2.31 mmol) and 1,2-phenylenediamine (0.27 g, 2.31 mmol) in 15 mL of ethanol at 90 o C was added piperidine (0.98 g, 11.5 mmol). After stirring at 90 o C for 3 hr, the reaction mixture was allowed to cool at room temperature. The solid formed was collected by filtration, washed with cold ethanol (50 mL), dichloromethane/hexane mixture (50 mL, 60:40, v/v) to afford the desired product 4a which was recrystalized from ethanol. -2-(5-methoxy-2-methyl-1H-indol-3-yl) 
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